How to Make a Great Map
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“Cartography is the discipline dealing with the art, science and
technology of making and using maps."”
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Menno-Jan Kraak

“Traditionally, map making is graphic rendering of phenomena or
relations on the earth. Now the term is expanded to general
biobjective representations of spatially distributed relations.

For example genetic maps.”
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Wa1do Toblei deceased

“Cartography, to me, 1s the art and science of simplifying the
real world around us to tell a story using pictures.”
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Ed Parsons

“Cartography is the thinking that leads to smarter mapmaking.”
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Kenneth Field
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Serial, linear Parallel, non-linear

Draw, stating your scale, a contoured map

Anson Island

to show an island 65 km long from SW to NE
which varies in width from 48 km in the SW
to 16 km in the NE. The SW coast is much
dissected by long, narrow fjord-like inlets,
and is fringed by 5 small rocky islands of
varying sizes. From this coast the land rises
sharply to a plateau some 600 m above sea
level and extending through about one-third
of the island. The plateau descends to a low
undulating plain about 25 km long and 20
km wide. From the plain a range of hills rises
to the NE, flanked by a coastal plain about

8 km wide. From these hills, rivers flow to
both plains and also from the plateau to the
larger plain. The plateau is gritstone. The
hills which run down to the coast in the NE,
to form cliffs, are chalk. Much of the smaller
coastal plain is marsh, but the larger plain,

from which two estuaries open, is of well \\ ( Sea of

Metatarsals

drained alluvial land. In addition to relief and
topography, show drainage, possible sites e O M«ee
of settlement and lines of communication. O ?

Name your island appropriately! Beof



Make the right map

Some principles of map design

Concept before compilation
Hierarchy with harmony

Make the right
map, make it right
& make it fast

Simplicity from sacrifice
Clutter to clarity

a H» W0 D PE

Emotion expresses, engages,
and elucidates

Make the map fast



The design process

Map use

N

/ Make a draft

Share, refine or a prototype

and iterate  |dentify the
map problem
and need
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Map production .‘1 rr . Sketch out
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Test, seek feedback and
. decide the final design @
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Constraints
Audience

Media resolution
Viewing distance
Output medium

Anticipated level of understanding

Conditions of use
One map or multiple maps
What areal extent to show

Insets/multiscale




A Taxonomy of Ideas

Structure + Functionality + Unpredictability?

GOOD CONCEPTUAL STRUCTURE

genius
incredible
IMPOSSIBLE beautiful  Prilhant
abstract inspired great
bed SlRgANE SMARfTantastic
over-Ccoore .
over-worked dever ~ ©°! nice  good
funny elaborate " awesome!
NEAT
interesting comPELL I/’vAG ORATY
e .no FUNCTIONAL
DYSFUNCTIONAL xaD |dea ' JNCTIONAL
early silly
M half-baked STRANGE ODD
dumb .
bad weird

terrible

shit

the worst

By David McCandless informationisbeautiful.net

POOR CONCEPTUAL STRUCTURE

INEVITABLE UNEXPECTED
UNPREDICTABLE OTHERWORLDLY
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San Diego Walking Map
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CLINTON vs TRUMP 2016

Legend

Republican

100
10,000

1,000,000

Democrat

100
10,000

1,000.000

200100 0 200 400 600 800
o ™ P H Miles




Hierarchy, contrast and figure-ground
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Poorer hierarchy Better hierarchy greyscale

New Zealand

I= | =
4 Tiometees “ Fllmwmne
Poorer hierarchy squint
Better hierarchy @mall

Poorer hierarchy amall
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Value
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Hamburg

Frankfurt

Munich
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ARE
HERE

During the 18975-1993 Brian
Clough years, Nottingham
29066 Forest went from champions

X E NN NN NN 15t "> 2ond to

soccceveee relegation.
Po0000P00F0

Y EEXEEREEY) During this period they won
XXX fYOYV ¥ Y Yandwere§
o000 00OOS runners-up. They went 42

games unbeaten between
Nov 1977 and Dec 1978, a
record that stood until 2004.






Feature
dimension

Literal
(words,
numbers)

Point
(geometric,
pictorial)

Encoding

Single

Multiple

Single

Multiple

Qualitative

Nominal
(difference)

airport, stadium, factory

City
River
Monument

Shape

B @ =~

airport emergency picnic
phone site

Shape & Hue

8 B @

international regional airport

airport airport (disused)

Ordinal
(ranked)

small, medium, large

CITY

Village

Crispness

medium  high

Size & Hue

® O ¢ sml
‘ . ﬁ:ﬁ medium
000

train boat plane

Quantitative

Interval
(quantity, value)

S ton
100 people
20 births

Nottingham 100k—500k
Newark 10k—99k
Stapleford 0—8k

Value

<19 20—29 30+

Shape & Value
170

130

Ratio
(proportional, relative)

5 ton per sq km
100 people per minute
1.2 births per family

Nottingham 211,500 people

Newark 27,700 people
Stapleford 1,979 people
Size
e 0 O
50% 8% 100%
Hue & Arrangement
- units sold
H i
SO0G
® 1st quart
seco0e it r
000000 4,
e®0ann ¢ 2nd quarter

gseoede



Feature
dimension

Line

Brea

Encoding

Single

Multiple

Single

Multiple

Qualitative

Nominal
(difference)

Shape & Hue
o  road
- railway
—~—" river

Shape & Value

abandoned
railway

—1F 1141

Shape & Hue

e J &P
lake  building

forest

Hue, Shape & Arrangement

Ordinal
(ranked)

Shape, Size & Hue

BN Motorway
B main road (dual)

B road
------ track

Orientation

steep incline
/ moderate incline

> no incline

Resolution

smallest medium largest

Size

i1l

Quantitative

Interval
(quantity, value)

Size
10 wehicles

messssms 10 vehicles

s 10 vehicles

Shape, Orientation & Size

<L =>

45 miles W T0 miles E
by air by road

Saturation

500 2,000

1,000

Size & Transparency

Ratio
(proportional, relative)

Size & Transparency
1 per hour

> 4 per hour

B> ©perhow

Size & Orientation

—p base speed
— 2% speed
—— 43 gpeed

Size

25% 5% 100%

Value




Feature
dimension

Volume

Encoding

Hue

vote A

Qualitative

Nominal
(difference)

vote B

vote C

Quantitative
Ordinal Interval
(ranked) (quantity, value)
Transparency Height

@

third second first

5 50 500

Ratio
(proportional, relative)

Size

:“

2 100m? 1,000m?
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Feature generalization

1:577,791

1:147,914,382

Small
scale
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Sequential (quantitative variables)

Sequential with hue transition (quantitative variables)

v

<




Diverging (quantitative variables)
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Spectral







Four colour

Four-colour theorem applied to the United States. No two adjacent States have the
same colour which creates a well balanced distribution of colours across the map
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Use Description and Use

Descriptive text Reflects features that are symbolised on map by point, line, area
Narrative Names of objects
Descriptive Additional property of feature (e.g. scenic route)
Warning Dangerous nature of feature (e.g. sunken wreck)
Functional Locatable ground feature (e.g. rescue post)
Regulatory Legal nformation (e.g. area of land)
Analytical text Links user with atiribute of features
Confirmative Spatial relations (e.g. distance between features or bearings)

Determinative Tables placed alongside map

Interpretive Difficult to get information from a map so provided (e.qg. quickest route is...)

Reference Text alongside map

Categorisation Categorisation of a theme m codes (e.g. geological codes)
Positional Text Text to describe or confirm location, in space or time

Geocoding Crid reference positions

Measurement Relative position (e.g. at edge of map, 20 miles to...)

Temporal Position  Text to give fime of events (e.g. historic battles)

Metadata Refer to the nature of source data to map as a whole (e.q. reference ellipsoid)




Rockwell

ABCDEFGHIJKLMNOPQRS
TUVWXYZabcdefghijklmn
opgrstuvwxyz1234567890.

REGULAR ITALIC BOLD

Futura

Ff

ABCDEFGHIJKLMNOPQRS
TUVWXYZabcdefghijklmn
opqrstuvwxyz1234567890.

REGULAR ITALIC BOLD

Lucida Sans

LI

ABCDEFGHIJKLMNOPQRS
TUVWXYZabcdefghijklmn
opgrstuvwxyz1234567890.

REGULAR ITALIC BOLD

Garamond

ABCDEFGHIJKLMNOPQRS
TUVWXYZabcdefghijklmn
opgrstuvwxyz1234567890.

REGULAR ITALIC BOLD

Times New Roman

1t

ABCDEFGHIJKLMNOPQRS
TUVWXY Zabcdefghijklmn
opgrstuvwxyz1234567890.

REGULAR ITALIC BOLD

Comic Sans

Cc

ABCDEFGHIJTKLMNOPQRS
TUVWXYZabcdefghijklmn
opqrstuvwxyz1234567890.

REGULAR ITALIC BOLD




ASIA

PACIFIC OCEAN INDIA CHINA =

Kara Sea Seaof Okhotsk  Rajasthan Sichuan Irkutsk Punjab

Korea Ray Gulf of Thatland Ob Bay Beijing Tokyo  Mumbai  Karachi

Lake Baikal Lake Balkhash North AralSea Morioka  Taraz  Akola  Guilin - Viadivostok  Keelung
b Lena Amur Yangten Ganges Irrmwaddy Tigre Aksay Berdsk Turbat Sircilla Udala Pyu

Bay
Nmar Cay

Lalye
City



Canyou Canyou
read me? readme?. . read

Canyou  Canyou @ Canyou Canyou  Canyou
read me? readme? readme? readme? readme?
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Comic Sans walks into a bar

Barman says
"sorry, we don't serve your type”
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HIERARCHICAL

CATEGORICAL

TEMPORAL

:

WAYS TO ORGANISE INFORMATION

WAYS TO ORDER A MESSAGE

Skeletal grid column

Interval grid column

Golden rafia

Title and subtifle at top

Map shape, detail arcund

| ]
= o i=§

—im

(Wb map, marginalia in drop-dewn

IAll marginalia beneath the map

d

ap bleeds off page, defail in a cohum)

[VWeb map, marginalia in pop-outs

Golden spiral

a = 43.38mm b = 36.2mm

=

a_at

=1.618

o |

Wieh map, click, hover, fleating pep-ups

Map ehape, detail In 8 column
E—

Vieb map, etorytelling template

[In mathematice a Fibonacsi number sequence is that
where each number ie the sum of the preceding two
murmbers:

1,1,2,3,5,8,13,2],34,85, 89, 144, ...

[The golden gpiral ie based on an approximation of
the gequence of Fibonacci numbere which equate to
length of the edges of successive squares. This
lcreates identically proportioned rectangles, each of
which has a ratio of 1.618 of the length of the long
pide to that of the short side.




Mapped area: the map itself comprising
symbolised points, lines, and areas and
typographic compenents, possibly with the
use of imagery.

Inset/locator map: showing the larger
mapped area in context or detail of a small
part of the mapped area.

Title and subtitle: the wording that
communicates the theme of the map.
Neatline, frame, or border: a line that
bounds the active map area, frequently
constructed from lines of an underlying
graticule or grid.

Graticule: lines of parallels of latitude and
merndians of longitude.

Grid lines: a reference grid unrelated to
latitude or longitude.

Graticule or grid line labels: specifying
coordinates in degrees or map units.
Margin: an area between the active map
and the edge of the display, sometimes
literally used to contain marginalia on map
sheet series.

Scale: a statement of the distance range of
the map, graphical or a verbal statement,
often not required on small-scale thematic
maps or where scale differs across the map

because of coordinate system or perspective.

Legend: list of symbols and their
descriptions used to agsist map
interpretation.

Orientation: a north arrow or other similar
symbol to orient the viewer to the map, often
unnecessary if a graficule is included or

for thematic maps or where the coordinate
system means north varies across the map,
Source: statement of the origin of data
Copyright: statement of permissions

granted or of the copyright holder of the map.

Map series legend: used if the map is part
of a sheet series.

Text blocks: deacription and/or statements
of datums and coordinate systems used or of
the date of data and revisions.

Author details: a statement on who made
the map helps give it authority.

Features Key

5 Ty e M B
A B LY il
A X s—— o - ULk
4 n e -, Vistiand
..‘3 .M“( 7 '\J [ S Lecal
“ . (] O .- o
63‘ u a L O @ ,_5-, Highway ' - Faast
==
—) Imemte | o - Cesen
Categury Class FPhysingraphic
Thematic Legeads
- - i
100
N = <
- X2 H
-: Low Low Low 1000 - L«
Employass
Categonical Discrets  Confimuous Craduated Reprezanzive Density
Multivariate Legends
HighAZB
: ®® L )
: e 8®_ e 0.0
g HighA w5
i o @ @ ® e 0o 00
o +
e O e © O
c
o e @
, o
o B &
% " @ ¢
LowALE L

Multipurpose Legends

A Map AboutA & B

And, to a lesser extent, C & D

Tiile a3 Lagend

A Map About X & MNo
And, to a lesser extent, 'ﬁ! & o

I O

Chart as Legend
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A checklist can help
with critique and review

Map Evaluatlon Che CkllSt Questions to consider when performing map critique

Name of author Legend
Date of evaluation Have alll
Title of map
Map sheet (if in a series)/URL

Cartographic Requirement Map Elements and Page Layout

The Four Point Plan

and four tt

What works well? What doesn't work so well?




One more thing

Actually...a few more things




The book Cartography.

In the UC store

esripress.esri.com

Kenneth Field



The MOOC
esri.com/mooc/cartography sepsinzos

Esri MOOC Program

Free Online Course - Sign Up Now to Join.



The URLSs esri.com/arcgis-blog
carto.maps.arcgis.com
cartonerd.com
adventuresinmapping.com

mapdesign.icaci.org



Other sessions

How to Make a Great Map (Ken Field/Wes Jones) Tue 14:30 |
Amazing and Inspiring maps (Ken Field/John Nelson) Wed 10:00 |
Creating Thematic Maps (ken Field/John Nelson) Wed 08:30 |
3D Cartographic Techniques (Nathan Shephard/Ken Field) Tue 13:00 | Wed 16:00
Map Design for Representing Relief (ken Field/John Nelson) Wed 14:30 |

ArcGIS Pro: Mapping and Visualisation (Edie Punt/Craig Williams) Tue 14:30 | Wed 16:00
Design Story Maps for Emotional Impact (John Nelson/Jennifer Bell) Tue 10:00 |

Choosing the Right Basemap (John Nelson/Andrew Skinner)



Please Take Our Survey on the App

Download the Esri Events Select the session Scroll down to find the Complete answers
app and find your event you attended feedback section and select “Submit”

Multi-Event Picker — wehedule Q < | 4 ArcGIS Earth! Introduction

UPCOMING EVENTS ArcalS Earth: Introduction b

n !l,‘i-‘u‘“"‘u'n "t

Esrl Petroleum
GIS Conference

ArcGIS APl for JavaScript: The Road Ahead

ArcGlS Earth: Introduction

and Deployment

ArcGiS Entorprise; An Introduction to
Administration

User Conference
iy 9413, 2014

Jul 11, 8:30 AM - 9:30 AM

ALL EVENTS ArcGiS Indoors: An Introduction

Esri Water ‘
x ArcGIS Mapa for Microsoft Office: An

Conference

Jary 29 -Fabeumy 1, 3018 .
Nego,
Filter NES
Esri Partner
;- ‘ { - “ Chris Andrews

Introduction
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kfield@esri.com
WJones@esri.com




